Silica provides expanded possibilities for use in horticultural crops. However, there are many crop pests on the lower surface of plant leaves. This is particularly challenging when silica is used because the material must have a direct contact with the insect to be effective. In this study, we evaluate the efficacy of two traditional forms for SiO2 and SNPs against two different pests Bemisia tabaci, Aphis gossybsii under laboratory conditions. LC50 concentrations were measured after 24, 48, 72 and 96 hours, respectively. The SiO2 residues of traditional and their Nano particles were studied in leaves of mint, thyme, stems and soil, as well as the effect of drying and boiling techniques in the pesticide removal were also studied.
INTRODUCTION
To prevent loss of crop, green revolution provided the chemical pesticide to agriculture during 1930-1960 but indiscriminate use of synthetic pesticides like DDT, pyrethroids, methyl bromide, organophosphates and so forth generated environmental, health issue, resistance development in pest and detrimental impact on non-targeted organisms. Bemisia tabaci is a major pest of vegetable and ornamental crops of many regions and its control is based mainly on chemical insecticides. (Beard et al., 2003; Guillette and Iguchi, 2012; Mei et al., 2015 and Naqqash et al., 2016) .
Bemisia tabaci is a serious economic pest of agronomic, horticultural and ornamental crops throughout warm regions of the world and have escalated over the past 25 years as new and more virulent biotypes have spread to all continents except Antarctica (Brown 1994; De Barro et al. 2005) . Another researchers indicated that B. tabaci has tremendous potential to develop resistance to different insecticides. It is indicative that resistance to B. tabaci has been reported worldwide and to more than 40 active ingredients (De Barro et al., 2000; Horowitz et al., 2007) .
Aphis gossypii Glover is a destructive pest of numerous crops throughout the world. Although the expansion of Bacillus thuriengensis (Bt) cotton cultivation has helped to control some insect pests, the damage from cotton aphids has not been mitigate. Severe attacks by A. gossypii may also reduce leaf area and biomass, besides branching and plant height, harming the crop and results in economic losses. (Sarwar et al. 2014) .
Nano pesticide is small engineered structure which provides pesticide properties or formulation of active ingredient of pesticide in Nano form. In current decade, Nanotechnology showed large scope in different fields like medicine, electronics, catalysis, remediation and agriculture (Subramanyam et al. 2000 and Bulera et al. 2001) .
The use of Nanotechnology in agriculture provided new tools in the form of Nano fertilizer, Nano pesticide and Nanosesnsor to conventional agricultural practices Kaushik, 2015 and Joshi, 2016) . Many researchers mentioned that nanoparticles have specific morphology, size, high surface area and high reactivity, which provide them high chemical, physical and optical properties. They also added these Nano structures have shown slow degradation and controlled release of active ingredient for long time. Nanoparticles can serve as "magic bullets", containing herbicides, Nano-pesticide and fertilizers, which target specific cellular organelles in plant to release their content (Gonzales et al., 2015; Kaushik, 2015 and Joshi, 2016) ; (Gonzales et al., 2015) ; Kaushik, 2015 and Joshi, 2016) . Our study have been carried out to study insecticidal efficacies of traditional and Nano SiO 2 against two different pests, Bemisia tabaci and Aphis gossybii under
The experimental design consisted of 5 concentrations for traditional SiO 2 and 5 concentrations for Nano SiO 2 (SNPs) replicated three times. Each concentration contained 5 pots. Also 5 pots were used as control.
The concentration used for traditional silica were 1.56, 3.12, 6.12, 12.15 and 25.00 µg/ml, while the concentrations used for Nano Sio 2 were 0.156, 0.312, 1.25 and 2.50 µg/ml. The experiment was designed in randomized complete block design. The same experiment repeated with seedling of thyme. The experiment was irrigated every two days.
Collected leaves of plants tomatoes and pepper infected with white flies and cotton aphids on each leaf plant infected with both insects, and examined the upper and lower surface of the leaves of each plant.
The infected leaves of tomato or pepper were infected the untreated mint and thyme then leaved for several days to reach the infected near 75%. The samples of leave were collected from about 10 to 15 pots of each treated and untreated in polyethylene bags and separately in the laboratory using stereomicroscope after 24, 48, 72 and 96hrs of treatment; to study the dissipation of the tested materials forms.
The efficiency of traditional and Nano SiO 2 were tested against B. tabaci and A. gossybii, by calculating the lethal concentrations (LCs), 50% (LC 50 ). Toxicity index (T.1) were determined by using Sun`s equation (1950) as follows: Toxicity index (T.I.) = LC 50 of the compound (A) / LC 50 of the compound (B) x100 Where: A: is the most effective compound. B: is the other tested compound.
The number of living insects was recorded and the reduction percentages were calculated according to Henderson and Teleton equations (1955) .
Corrected % =(1 -n in Co before treatment * n in T after treatment x100 n in Co after treatment * n in T before treatment Where : n = Insect population , T = treated , Co = control
Residues study:
200gm of fresh leaves, stems and soil were collected randomly from each treated and untreated plants for residue analysis . The soil samples were taken from each treatment and it was placed in cloth bags then brought to laboratory for analysis. Soil samples were pooled and sieved, and extraneous matter including stones and pebbles, was separated.
Procedure of preparation and determination of silica. a. Plant sample preparation:
The plant material was dried at 105 •C and powdered to a particle size of less than 500 µm in diameter the method described by Neumann et al., (2011) . The leaves samples were divided to two sub sample (each 100g) one sub sample for the determination of traditional SiO 2 and other for determination of Nano silica SNPs residue.
Determination of silica SiO 2 :
The determination was performed at 812 nm using a UV-1801 ultraviolet spectrophotometer instrument method according to (Hailong Yang et al., 2015) . The determination of SiO 2 were determined by Standard curve of SiO 2 was prepared by (Thibaud Coradin et al., 2004) .
Preparation of silica Nano particles (SNPs):
SNP s were prepared and analysis in Consulting Unit, National Research Centre, Cairo, Egypt.
a. Transmission Electron Microscope (TEM) (Model: Model: 400 ELPC, SER. No: 04-01198, 200 volts, 50/60 HZ, 5 APMS, Oxford. CT, 06478, USA). b. Methodology and preparation: Nanometer transformed by high speed homogenizer, PRO, Scientific Inc, Technical preparation conditions: High speed homogenization at 20000 rpm, for homogenization time20 min, Temperature at 25 C. Beam of electrons is transmitted through an ultra thin specimen and interacts as passes through the sample. An image is formed from the electrons transmitted through the specimen, magnified and focused by objective lens and appears on an imaging screen.
Statistical analysis:
Mortality data obtained from the assays were subjected to statistical analysis using the Probit method (Finney, 1964) using the R ® software. The LC 50 value was determined, as well as their respective 95% confidence intervals values were determined by logistic regression based on 50-99 the concentration probit-mortality, with the program XLSTAT-PRO v.7.5 for Windows (XLSTAT 2004) . Data from the controlled field test were statistically analyzed using analysis of variance (ANOVA) at 5% probability. Toxicity index (T.1) were determined by using Sun`s equation (1950) .
RESULTS AND DISCUSSIONS

Character of Nano Sio 2 (SNPs)
Data in Figure (1) indicated that Nano Sio 2 (SNPs) reached up 85 nm indicated that this preparation in the range of Nano particle from 1 to 1,000 nm using Nanometer transformed by high speed homogenizer, PRO, Scientific Inc. According to International Organization for Standardization (ISO).
The median lethality dose (LC 50 ) of SiO 2 (SD) and its Nano-particles (SNPs).
The toxicity of traditional SiO 2 and Nano particles SNPs agnist B. tabaci and A. gossybsii are shown in Tables 1 & 2 which Cumulative mortality of were increased as the compounds concentration and /or the time increased. The highest mortality value of B. tabaci and A. gossybsii was recorded at 96h after the SiO 2 from application. In case of SNPs highest mortality value of B. tabaci was recorded by concentration 2.50 ng/µl after 48h. But for A. gossybsii the same mortality value was observed with concentration 2.50 ng/µl after 24h.
The results lead to A. gossybsii was more susceptible for SiO 2 and SNPs than Bemisia tabaci. Also, SNPs were more effective than SiO 2 . It could be concluded that the main cause of insect death is the dehydration caused by Nano-silica particles that affect or absorb the wax layer of insect cuticle and subsequently lead to loss of water from the body of the insect, and ultimately the death of insects due to drought and that was more or less similar to that description by (Ebeling 1971) and (Golob 1997) . Also, results indicated NSPs were more effective on insect adults and this mortality could be attributed to the impairment of the digestive tract or to surface enlargement of the integument as a consequence of dehydration or blockage of spiracles and tracheas. Also, it refers to their enormously increased exposed surfaces which could interact with the insect cuticle. Damage occurs to the insects protective wax coat on the cuticle, both by sorption and abrasion. The use of nanomaterial products increased during the last decade (Aitken et al., 2004) and is reported to interact with biological systems (Kreyling et al., 2002) . Silica is one of the most abundant materials on earth. Silica Nanoparticles have several applications, including as pesticides in plant protection against agricultural pests (Barik et al., 2008; Gordon et al., 2009; (Ulrichs et al., 2006) . The results in Tables (1 and 2) , clearly indicate that the silicon dioxide which has the particles size of 150 mm adhere poorly to insects and was found to be less lethal than those silica Nano particles (SNPs, 85 nm ). Specific surface area of powdered materials is depending upon their particle size. Insects develop resistance to chemical insecticides using a variety of cuticular lipids to avoid death by desiccation (Ulrichs et al., 2006) . However, (Neethirajan et al., 2009) hydrophobic Nano silica by pass this defense by being absorbed into the cuticular lipids of the insects through physic sorption, causing the desiccation and death of the insect, which also supports our present findings where hydrophobic Nano silica was found more effective than hydrophilic and lipophilic Nano silica on mosquito vectors. Generally, silica Nano particles SNPs would be effective to be applied for protection against those insect-pests under study and can be used at low concentrations considering the moisture content of commodities which affect the activity of silica. However, additional experiments are required to clarify silica Nano particles properties, their potential toxicity on different insect species, in various commodities and different environmental conditions. The concentration and time caused higher mortality rate of SNPs on A. gossybii and B. tabaci insects compared to silicon dioxide. After 72h 3.98 µg/ml in B. tabaci has shown higher effect recoded 92.46 % in silicon dioxide as compared to 0.19 µg/ml concentration was the most toxic recorded 94.73 % of SNPs. While in case of A. gossybii in (Table 2) . After 72h 2.97 µg/ml in A. gossybii has shown higher effect recoded 98.32 % in silicon dioxide as compared to the 0.15 µg/ml concentration after 48h was the most toxic recorded 73.33 % of SNPs. Results of the present study indicated variable toxicity among different two types of silica on both the insects tested and the insecticidal effect of silicon dioxide and SNPs was in the order A. gossybii > B. tabaci.
Residues of SiO 2 and its Nano particles (SNPs). a. Thyme leaves, stems and soil:
The obtained data Table ( 3) indicated that the initial deposits of SiO 2 and SNPs in thyme leaves were 1.125 and 0.140 µg/ml, respectively two hours after application. Samples of thyme leaves taken one day after spraying contained 0.588 and 0. 076 µg/ml with loss 52.96% and 45.71% of the initial amounts of SiO 2 and SNPs, respectively. Between days 1 and 14 after spraying a gradual decrease was observed in residues for SiO 2 and SNPs which reached 0.034 and 0.005 µg/ml with loss 96.98 and 97.88%, for SiO 2 and SNPs, respectively, 14 days after application. Data shown in the same Table demonstrated that the initial deposit found in and on stems, as determined two hours after application was 0.955 and 0.124 mg /kg for SiO 2 and SNPs, respectively. For SiO 2 , the amount of residue was decreased sharply to 0.310 µg/ml with loss 67.54% within the first three days after spraying, at the same time the decrease reached 0.028 µg/ml with loss 77.45% for SNPs. This figure decreased gradually until reached 0.029, 0.002 µg/ml on leaves with loss 96.96 and 98.39%, for SiO 2 and SNPs, respectively; of the initial residue, after 14 days of application. Also, the results in the same Table indicated that the initial deposits of SiO 2 and SNPs on thyme soil were 1.039 and 0.123 µg/ml, respectively two hours after application. Samples of thyme soil taken one day after spraying contained 0.514 and 0.062 µg/ml with loss 50.53% and 49.59% of the initial amounts of SiO 2 and SNPs, respectively. Between one day and 14 days after spraying a gradual decrease was observed in residues for SiO 2 and SNPs which reached 0.026, 0.003 µg/ml; respectively, 14 days after application; with loss 97.50 and 97.56%, for SiO 2 and SNPs, respectively.
b. Mint leaves, stems and soil:
Data shown in Table ( 4) demonstrate the initial deposit and the residual behavior of SiO 2 and SNPs on mint leaves after spraying. The initial deposit found in and on leaves, as determined two hours after application was 1.011 and 0.127 mg/kg for SiO 2 and SNPs, respectively. within the first three days after spraying and it were decreased sharply to 0.176; 0.039 µg/ml with loss 82.59, 69.29%, for SiO 2 and SNPs; respectively. The results also, indicated decreased gradually until reached 0.045, 0.002 µg/ml of the residue in leaves with loss 95.55 and 98.42%, for SiO 2 and SNPs, respectively; after 14 days of application. The presented results in the same Table indicated that the initial deposits of SiO 2 and SNPs on mint stems were 0.823 and 0.097 µg/ml, respectively two hours after application. Samples of mint stems taken one day after spraying contained 0.547 and 0.048 µg/ml with loss 33.54 % and 50.53% of the initial amounts of SiO 2 and SNPs, respectively. Between one day and 14 days after spraying a gradual decrease was observed in residues for SiO 2 and SNPs which reached 0.017, 0.002 µg/ml; respectively, 14 days after application; with loss 97.93 and 97.94 %, for SiO 2 and SNPs, respectively.
Presented data in Table (4) indicated that the initial deposits of SiO 2 and SNPs in mint soil were 1.330 and 0.117 µg/ml, respectively. Samples of mint soil taken one day after spraying contained 0.527 and 0.056 µg/ml with loss 60.38 % and 52.14 % of the initial amounts of SiO 2 and SNPs, respectively. A gradual decrease was observed in residues for SiO 2 and SNPs, which reached 0.030, 0.003 µg/ml; respectively between days 1 and 14 day after spraying, at 14 days after application; with loss 97.74 and 97.43%, for SiO 2 and SNPs, respectively.
Degradation and dissipation residues of silicon dioxide from these two medicinal plants under study happened because the initial deposits and residues at different intervals of these pesticides are influenced by different factors: evaporation of the surface residue, which is dependent on temperature condition, biological dilution which is dependent on the increase mass of plants, chemical or biochemical decomposition, metabolism and photolysis. Great interest to note that the same factors were studied by several investigators, (Christensen and Mather 2003) they reported that the decline of pesticides may due to biological, chemical or physical processes, or if still in the field, due to dilution by growth of the crop. Plant growth, particularly for fruits is also responsible to a great extent for decreasing the pesticide residue concentrations due to growth dilution effects (Walgenbach et al., 1991) .
In addition, the rapid dissipation of originally applied pesticide is dependent on a variety of environmental factors such as sunlight and temperature. However, high temperature is reported to the major factor in reducing the pesticides from plant surfaces. Light plays an important role in the behavior of pesticide in the environment (Zepp and Cline, 1977) .
CONCLUSION
The results suggest that SiO 2 and its Nano form SNPs, can make a valuable contribution to integrated pest management and will be most efficacious when directed against B.tabaci and A. gossypii. The possibility that these insecticides may exhibit lethal or sub lethal effects on the natural enemies of B.tabaci and A. gossybii cannot be overlooked and requires investigation. it is also suggested that different processing operations used can be effectively applied on mint and thyme to minimize the risk of pesticides on human health. There is a need to educate the consumers through media.
